ABSTRACT
EPIDEMIOLOGY OF OAS
In the pediatric population, OAS is predominantly found in adolescent populations 4 ; it is more characteristic in patients with seasonal allergic rhinitis. [5] [6] [7] [8] Ma et al. 9 revealed that the frequency of OAS in patients with pollen allergy was 5-8%; 20% of allergists reported that a small number of patients show advanced systemic reactions; 30% of allergists never recommended epinephrine for OAS, and 3% routinely did recommend epinephrine when necessary.
SYMPTOMS OF OAS
Symptoms are produced after contact with an implicated food. Labial and oropharyngeal itching; paraesthesia; angioedema of the oral mucosa, tongue, palate, and oropharynx angioedema; and voice hoarseness can be seen. OAS occurs in 47-70% of patients with pollen allergy. [2] [3] [4] [10] [11] [12] [13] OAS is an immunoglobulin E (IgE) mediated allergic response. Homologous proteins and cross-responding antigenic determinants in pollens and in different vegetables and fruits may initiate the symptoms. 14, 15 Patients with sensitivity to birch antigens frequently have a response to "crisp apple, celery, cherry, hazelnuts, and carrot," whereas patients sensitized to ragweed may respond to "melons, kiwi, and banana." 16, 17 Symptoms are generally localized to the oropharynx and oral mucosal manifestations; throat pruritus or angioedema may occur. 18 The main symptoms of OAS are itching and mild swelling of the lips, mouth, and throat. 2 More unusual symptoms are the ones that do not affect the mouth and throat, such as itching, slight swelling or redness of the hands, nausea or stomach irritation (10%), vomiting, diarrhea, chest tightness, or loss of consciousness. 2, 10 Manifestations of OAS may vary according to the pollen season. Symptoms are typically most evident during the associated pollen season and for a few months afterward. Likewise, OAS symptoms might be particular to one fruit. 2 All individuals with OAS have a pollen allergy. Pollen allergy causes nasal symptoms (watery nasal discharge, nasal obstruction, sneezing, itching), eye symptoms (itching and swelling around the eyes), throat and ear symptoms (sore throat, voice changes, tingling in the ears), and sleep problems (frequent arousing, daytime fatigue) that happen at the same period every year. 2 Allergic manifestations are usually limited to the oropharyngeal region, such as swelling of the lips, tongue, and throat. Approximately 9% of individuals have symptoms at the oropharynx, and 1-2% of individuals with OAS present with severe responses, e.g., angioedema and anaphylaxis. 19 The response is created via "heatlabile food proteins," which cause cross-reactivity via the pollen proteins that cause allergy. 5 Those reactions usually occur in individuals exposed to "birch-tree dust" after ingestion of "crude apples, fruits, potatoes, hazelnuts, carrots, and kiwis." In addition, individuals allergic to "ragweed" respond to "banana and crisp melons." 6, 7 
D O N O T C O P Y BASIC MECHANISMS OF FOOD ALLERGY AND FOOD INTOLERANCE
In OAS, typical signs are associated with contact to food antigens and IgE-induced release of mediators. With regard to food intolerance that does not produce a positive radioallergosorbent test or skin test result, it seems appropriate to think about non-IgE-mediated causes. 5 OAS is sometimes accompanied by a systemic reaction and is considered to be an IgE-mediated allergy. 20 Experimental reports emphasized particular elements that prevent improvement in oral tolerance that may similarly be involved in humans. Such elements include the apoptosis of T cells that are antigen specific, paralysis of the T cells, and deficiency in generation of T cells that are regulatory. [21] [22] [23] [24] The interferon ␥ cytokine is also encoded in humans. 25 In fetal life, the T-helper (Th) type 2 cell cytokine pattern prevails. This predominance may prevent harm to the placenta by Th1 cells. If the Th2 profile persists after delivery, then this would contribute to the absence of development of oral tolerance. 26, 27 Microbial life is established in the gut quickly after delivery, which creates a strong provocation to shifting toward a Th1 cell-mediated response. 28, 29 The so-called hygiene theory proposes avoiding antibacterial treatment that might itself be responsible for the expansion in allergy. 30 Another essential component is the specific variation in IgE-mediated reaction. For example, a polymorphism in the CD14 gene is related to food allergy and elevated amounts of IgE. 31 Furthermore, T-cell immunoglobulin mucin-1 (TIM-1) encoded by atopy susceptibility gene (Havcr1) is related to the control of Th1 and Th2 immune reactions. The evidence of a relationship between atopy and TIM-1 seems to show another application of the hygiene hypothesis. 32 The OAS is a remarkably common sign of food allergy, mainly in adults who are allergic to tree pollen. 33 The disorder includes oral itching, lip swelling, and laryngeal angioedema after contact with allergenic foods. 34 Infrequently, OAS may trigger severe swelling of the throat that causes difficulty swallowing and/or breathing. Anaphylaxis may be initiated by a pollen cross-reactive raw vegetable or fruit; nevertheless, this occurrence is extremely infrequent. 3 Patients who have oral signs seem to show that the capacity exists for advancement to a further systemic reaction, and restriction of the diet would be correctly advised. Heating food does not change the allergic capability of those specific food allergens. 35 
ETIOLOGY OF OAS
OAS is brought about by food allergens; for the most part, these are "uncooked fruits and raw vegetables" that contact the patient's oropharynx. 2 The allergic foods that trigger OAS are effectively inactivated by the corrosive action of the stomach, so the response typically ends when the food is swallowed. Thus, as a result, OAS seldom causes serious or life-endangering responses. Cooking or warming additionally attenuates the allergens, so cooked or canned foods seldom trigger OAS symptoms. 2 Certain customary samples of foods that trigger OAS are recorded, alongside the kind of pollen that is identified with these foods 2 :
• Birch tree pollen hypersensitivity. The patients may experience oral symptoms after the ingestion of apricot, peach, apple, carrot, almond, plum, hazelnut, pear, celery, fennel, parsley, aniseed, coriander, soybean, caraway, or peanut. 2 Birch allergy can often be related to OAS. Bet v 1 is the chief birch allergen. 36 • Ragweed-pollen hypersensitivity. The patients may experience oral symptoms after eating banana, melon, cucumber, or kiwi. 2 • Grass-pollen hypersensitivity. The patients may be used to perioral and oral symptoms and signs after the ingestion of orange, tomato, melon, or peanut. Also, irritated and red hands may be observed after peeling raw potato. 2 OAS develops in individuals with pollen allergy. Allergens in raw vegetables, fruits, and nuts resemble the pollen allergens. 37 Even
DIAGNOSTIC TESTS
The determination of OAS is undertaken by clinical history and by skin-prick test (SPT) positivity with fresh food extracts. The oral challenge result is positive with the raw food and negative with the cooked food. 8, 38 Assessment of an individual with pollen-food allergy syndrome should incorporate a careful medical history to decide which foods trigger the symptoms and are responsible for the responses, tests that may incorporate SPT with fresh or raw fruits, and possibly oral food challenges. If there is a systemic response and diagnostic laboratory data, the food ought to be prevented, and epinephrine should be prescribed. Assessment for other associated foods ought to be undertaken. [39] [40] [41] [42] The diagnostic exactness of SPT with artificial extracts is highly variable. Now and again, SPTs that use the food in its common form are more trustworthy, particularly for plant food allergy. 43 The indicative value of the specific IgE depends on the concentrate used. 38, 44 SPTs give prompt outcomes that permit a straightforward clinical assessment and are less expensive than in vitro techniques. Because of cross-reactivity, both strategies may give false positivity. For example, patients oversensitive to grass pollen ordinarily have IgE-specific reactions to oat, however, with no symptoms. 45 There have been some efforts to relate IgE-antibody levels to double-blind, placebo controlled food challenge (DBPCFC) results. DBPCFC is currently the criterion standard for a definite diagnosis of IgE-mediated allergy. 46, 47 
Elimination Diets
Elimination diets may be valuable in individuals with continuing symptoms. Positive food testing results to SPT and/or radioallergosorbent test and cases suspected from the medical history are confirmable. Twenty-one days are typically adequate to cast reliable doubt on food allergy. The outcome is viewed as positive if a steady improvement of the symptoms occur. If the symptoms return once foods are reestablished, a DBPCFC should be accomplished. 13 
DBPCFC
The DBPCFC is the principal approved test for food allergy diagnosis. 48 Because the technique is complicated and has a long duration, the test is restricted to individuals being evaluated for perpetual avoidance of foods fundamental to a healthy diet, e.g., milk, eggs. In patients with past serious food responses, the test is contraindicated. The tested food is prepared in opaque capsules, or in its normal shape veiled by an inactive component. The dummy treatment consists of a case of using an item of similar appearance that contains dextrose or other inactive food components that are certain to be tolerated by the individual and permit satisfactory concealment of the administered food. 49 
Non-IgE-Mediated Food Allergy
Food patch tests were, until recently, in use for the analysis of food allergy, including delayed signs. For pediatric patients who experience atopic dermatitis, including delayed responses, a food patch test improves diagnostic accuracy, yet not at the expense of sensitivity or speed. 50, 51 This technique was not approved for routine diagnosis. Despite the fact that numerous reports support the usefulness of "lymphocytes proliferation and cytokine increment" after exposure to food allergens, there is no affirmation of benefit over the customary analytic method. 13 
Lactose Breath Test
Diagnosis of lactose intolerance depends on the peak in breath hydrogen (H2) after lactose intake that is used for the breath-test analysis. 13 
D O N O T C O P Y

Cross-Reactivity
Allergic cross-reactivity is the situation in which IgE antibodies initially recognized as the epitopes of one allergic reaction are found to cause comparable problems in a further allergy. 13 More than 65% of food allergens consist of just four basic species: (1) the Bet v1 homologs, (2) the profilins, (3) the cereal prolamin superfamily, and (4) the cupins. 52 This might indicate broad IgE cross-reactivity, even among allergens that occur in systematically distinct plants. Moreover, IgE binding may happen if up to 35-40% of the amino acid sequence is conserved. 13 
CLINICAL FEATURES
OAS is typically diagnosed from responses to vegetables and fruits. OAS is sometimes inappropriately used when mild oral symptoms are actually pointing to seriously allergic responses to foods (i.e., shellfish or nuts). 9 In the study by Ma et al. 9 about the prescribing habits of allergists for a child with nut sensitivity, 13% gave a conclusion of OAS and 25% did not count epinephrine. Similarly, 20% reported that they used the term OAS for systemic manifestations brought on by fruit. 9 OAS used to be thought to be a self-limiting phenomenon related to ingestion of raw protein. 12 Silviu-Dan and Melanson 11 evaluated 26 patients with OAS to decide the risk of anaphylaxis separately from the oropharyngeal difficulties that occur after eating the specific protein. Six of the patients had extreme anaphylactic responses that required acute treatment. 11 Patients with OAS who had anaphylaxis had the same likelihood of allergic rhinitis or asthma as patients with OAS without anaphylaxis. 11 Risk factors for anaphylactic responses are
• having a systemic response to the food, • responding to the cooked form of the food, • SPT positivity to the food extract, • lack of sensitization to the associated pollen, • allergy to peach. 10, 34, 53, 54 When fruit allergy develops without pollen allergy, responses will probably be extreme. 34, 53 In one review, 82% of the patients with food allergy and without allergic rhinitis showed systemic responses, (i.e., 36% experienced anaphylaxis); conversely, 45% of patients with allergic rhinitis had systemic responses and 9% experienced anaphylactic reactions. 54 
TREATMENT
Food allergy treatment depends on antihistamines, corticosteroids, and epinephrine (intramuscular). No clear evidence exists for using sodium cromoglycate. 13 "Specific immune therapy" for food allergy is not feasible. Specific immune therapy that used peanuts was discontinued because of excessively high levels adverse effects. 55 Novel encouraging immunologic investigations of mice include the utilization of recombinant allergens and the use of the allergen mixed with heat killed listeria as an adjuvant. 56, 57 Monoclonal humanized antibodies of anti-IgE may be used to counter severe food allergy. IgE receptor antibodies of the mast cells that lack cell degranulation might obstruct the allergic response. Initial studies demonstrate that anti-IgE treatment can, in essence, enlarge the threshold amount of peanut protein necessary to incite allergic symptoms in individuals with peanut allergy. 58 The utilization of anti-IgE treatment in combination with specific immune therapy might be a valuable therapy in the future. 13, 59, 60 Although serious responses are rarely encountered, intramuscular use of an epinephrine autoinjector (e.g., EpiPen, Epinephrine Autoinjector, Mylan Specialty, Pfizer Company, WV) may be advised. 35 Food allergy-induced asthma encompassed 9.5% of individuals and asthma that occurred singly was recognized in just 2.8% of patients.
Food allergy-induced asthma is potentially life threatening, which leads to prescribing epinephrine autoinjectors and bronchodilators. 61 
CONCLUSION
